The standard penetration test (SPT) has been widely used because of its usability, economy, and many correlations with soil properties among other factors. In SPT, hammer energy is an important factor to evaluate and calibrate N values. To measure hammer energy, an instrumented SPT rod was developed considering that stress waves transferring on rods during SPT driving are the same as stress waves transferring on piles due to pile driving. Using this idea, an instrumented SPT rod with a pile driving analyzer was applied as a pile capacity prediction tool in this study. In order to evaluate this method, SPT and dynamic cone tests with the instrumented SPT rod were conducted and also 2 pile load tests were performed on pre-bored steel pipe piles at the same test site. End bearings were predicted by CAPWAP analysis on force and velocity waves from dynamic cone penetration tests and SPT. Comparing these predicted end bearings with static pile load tests, a new prediction method of the end bearing capacity using the instrumented SPT rod was proposed. 
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Introduction
The standard penetration test (SPT), which has been widely used in Korea, has many usability and suitability whose in determining various soil properties or strength 
Test Site and Ground Condition
To predict the end bearing capacity of piles with 
Spt and Dynamic Cone Penetration Tests
In this study, an automatic hammer with instrumented SPT rod was used for SPT, TCPT, MTCPT and KCPT. Table 1 and Fig. 3 show their corresponding details.
Instrumented SPT rods with a PDA were used to get force and velocity waves. Then, these waves went through CAPWAP to calculate end bearing capacities.
Two sets of SPT were conducted at intervals of 1.5 m in A1 and A2 as shown in Fig. 3 . One set of TCPT was conducted at intervals of 1.5 m as marked on penetrate 30 cm into a cone was calculated. When the ground was too strong and it was difficult to penetrate 30 cm, the cone was hit 100 times, and the penetrating depth at that time was written, for example, as 30/100 (30 mm penetrated at 100 hits). Since the cone is strong,
TCPT can be applied to intermediate geomaterial (IGM) or rocks that the SPT cannot penetrate (Nam, 2006) .
Since the diameter of the TCPT cone is almost the same as the NX boring size widely used in Korea, MTCPT, that reduces the TCPT cone diameter to 72 mm with the same area ratio of the cone to sleeve for TCPT, is conducted 
Pile Load Tests
To evaluate q * max obtained from CAPWAP analysis on dynamic cone penetration tests and SPT with instrumented SPT rods, two static pile load tests were conducted on two production piles (TP-1 and TP-2). The pre-bored steel pipe piling method was used for test pile construction, which is very common in Korea. Construction procedure is shown in Fig. 6 and details are as follows: the auger was used to excavate weathered rock and the steel pipe pile with a diameter of 508 mm was inserted and driven.
After the final driving, cement grout was injected to pile bases and sides.
After cement grout was cured, static pile load tests for the 
Comparison with Pile Load Test Results
To compare q for TP-1 and TP-2 was also selected as 7.9 MPa form 
Conclusions
In this study, force and velocity waves obtained by applying instrumented SPT rods for SPT, and dynamic cone penetration tests were analyzed with CAPWAP to predict the end bearing capacity of the pile. Then, this prediction result was compared with that from field static pile load tests. Results of this study are as follows: 
